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Tissue pathology assessment is primarily performed using simple human visual examination 
and interpretation. While various physico-chemical or biochemical treatments may be used to 
enhance or highlight components within the sample, the ultimate conclusion regarding the 
‘identity’ of the sample lies with the very human examiner making comparisons with samples 
of known origin.  Although this process sounds straightforward, more often than not the 
samples are less than ideal, and will be subject to natural variations which can introduce a 
whole gamete of artefacts which the examiner must integrate into their interpretation 
process.  Suddenly, the comparison process goes from distinct, ‘black and white’ decisions, 
to an entire greyscale in-between. 
Pathologists garner their knowledge not just from theory, but by training themselves over 
many years to recognise the normal from the abnormal.  The pathologist must be able to 
deliver, with confidence, a diagnosis or ruling to a patient, treating medical professional, or 
(in some cases) a court.  Their findings are based on a comparison of the subject tissue 
with many tissue samples of known prognosis, and the recognition of cell and tissue 
structures that ‘do not belong’.  Hence, it is years of exposure to endless numbers of 
cases which proves to be critical in achieving consistent and correct diagnoses. 
Any tool that can improve the visual appearance of a sample in such comparison work is 
always of interest to the practitioner.  Reducing the subjective nature of any scientific 
examination process, and more importantly reducing the potential for human error, is 
something all researchers strive for.  The ability to confirm a pathological finding with an 
objective, computerised result, may also offer greater confidence to the information receiver, 
be they a patient or jury.  It is the development of a more objective approach to tissue 
analysis that forms the fundamental premise of this work. 
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The objective of this research was to explore the capability of Fourier Transform Infrared 
Chemical Imaging (FTIR CI) for two specific pathology applications: 1) the analysis of 
human tissues for the diagnosis of melanoma, and 2) incised skin wound age determination 
for the purpose of forensic investigation.   
For the melanoma study, thin serial sections were obtained from an archival tissue bank 
that consisted of pathologist pre-diagnosed (“gold-standard”), paraffin-embedded, human skin 
and lymph node tissues.  Thin sections from each block were mounted on infrared 
reflective microscope slides and imaged, and a selection of the total images nominated as 
either training or test samples.  Each training sample image was then compared to its 
corresponding haematoxylin and eosin (H&E)-stained section and reference library spectra 
extracted.  Vertex component analysis (VCA) as a spectral feature extraction method was 
also explored.  Classification of the test sample images was then performed using the 
spectral angle mapper (SAM) algorithm and the accuracy assessed by comparing the 
resulting classification images to the H&E-stained tissue sections.  The tissue classification 
model developed produced a range in result quality, and highlighted various critical aspects 
in the construction of such methodologies.  The taking of spectral derivatives improved 
image classification, as did the removal of paraffin from the tissue (although no data 
treatment targeting the paraffin was conducted on the non-deparaffinised tissues).  Although 
the accuracy achieved in this study fell short of that required for clinical practice, the 
results obtained demonstrate that further investigation into the SAM algorithm as a tissue 
classifying tool is certainly warranted. 
The second pathology application explored the ageing of wounds, a determination that may 
be critical in criminal investigations, particularly in homicide investigations, in which the 





inflicted on rats in a controlled manner and the tissue excised following a known amount of 
healing time ranging from 5 minutes to 288 hours (12 days).  Thin sections of the wounds 
were mounted on infrared reflective slides, deparaffinised and then imaged using FTIR CI.  
Although four classification models were attempted, none were capable of producing highly 
accurate wound age determination.  Spectral variation was observed between earlier and 
later wound ages using some of the classification methods, but the ability to correctly group 
the test samples into their respective age groups was not achieved.  Based on the number 
of variables which must be taken into consideration when performing such a study, and the 
number of areas identified as needing further improvement (e.g. spectral data quality), the 
fact that even a limited form of discrimination was achieved using FTIR CI was 
encouraging.    
 
 
